NA TURE 


545 


THURSDAY, OCTOBER 8, 1896. 


THE ALTERNATE CURRENT 
TRANSFORMER. 

The Principles of the Transformer. By Frederick 
Bedell, Pb.D. 8vo. Pp. xii + 400. (New York : 
The Macmillan Company. London : Macmillan and 
Co., Ltd., 1896.) 

I N a work coming to us from one of the principal 
technical colleges in the United States, and on a 
subject which has been occupying the attention of 
electrical engineers for at least fourteen years, one would 
naturally expect to find a well-considered treatment 
based on the concentrated essence of practical experience, 
and embodied in a form which should definitely guide 
design and construction. It was therefore with a feeling 
of disappointment that we found so large a portion of 
this volume devoted to a class of investigations which 
are nothing more than elaborate mathematical exercises 
in the geometry of periodic quantities. The experimental 
researches of numerous engineers and electricians in 
the last decade have completely elucidated the general 
nature of the operations going on in the alternate current 
transformer, and as a practical art its construction has 
been brought to a very high degree of perfection. The 
demand for transformers has developed of late years an 
entirely new branch of the iron industry, viz. the manu¬ 
facture of transformer iron, on which much depends, and 
with a large body of experience to fall back upon, the 
manufacturer can now work up to a definite and exacting 
specification. In the presence of other well-known text¬ 
books which deal with the properties of periodic currents, 
the general construction of the transformer, and its 
employment in electric distribution, there was hardly 
room for a volume of the size before us unless marked 
by some distinct novelty of treatment, or the development 
of a theory strictly brought to the test of experimental 
confirmation. Unfortunately tve find neither of these 
two requirements here fulfilled. The earlier portions of 
the book are occupied with an elementary discussion of 
the properties of simple harmonic currents. It may be 
assumed that for students beginning to study the 
properties of alternating currents some amount of this 
information is necessary, but for the training of engineer¬ 
ing students it is above all things necessary that the 
fundamental definitions should be so laid down as to lead 
immediately to clear notions of how the quantities con¬ 
cerned are measured, and numerical examples be added. 
This, however, is just what is not done in this book. 
The definitions of such leading terms as magnetic 
induction, magnetic force, inductance, coefficient of self- 
induction, are given in a way which is likely to produce 
a considerable amount of obscuration in the mind of a 
beginner. Take as an instance the definition of the 
coefficient of self-induction of a circuit. He is told on 
p. 35, it is the ratio of the induced electromotive force 
in a circuit to the time-rate of change of the current 
producing it. He then learns on p. 50, that the practical 
unit is the Henry, which is 10' 1 C.G.S. units. He then 
discovers that the C.G.S. unit of inductance is one 
centimetre, and he is left to imagine how a ratio can be 
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measured in centimetres. This method of defining 
inductance is much more artificial than that which is- 
based on notions of the energy associated with a current. 
The general properties of simple harmonic currents flow¬ 
ing in inductive circuits are then given, the arrangement 
and selection of the matter following closely on the lines 
of other existing English treatises on the same subject. 

The body of the book is occupied with the treat¬ 
ment of the theory of the transformer. The author 
apparently takes the transformer chiefly to be an air-core 
transformer, with constant coefficients of self and mutual 
induction, and expends an immense amount of pains in 
solving various problems about this imaginary instrument, 
elaborately worked out with polar diagrams and a lavish, 
use of algebra. 

The results, however, when done have very little real’ 
use. Probably no transformer-maker that ever lived had 
occasion to measure a coefficient of self-induction, and 
the merest tyro ought to be told at the beginning of the 
subject that this method of approaching its treatment 
with the assumption of constant coefficients of inductance 
is but little use in connection with the actual iron-core 
transformer of real life. The theory of the transformer 
would be simplicity itself if the cyclic value of the in¬ 
duction created in an iron-core transformer by a periodic 
magnetising force could be simply expressed as a 
function of the force. In our ignorance of what really 
goes on inside iron when magnetised, all we are able to 
do at present is to express the area of the hysteresis- 
curve in terms of its maximum ordinate, and no practical- 
progress is made by raising a whirlwind of mathematical 
symbols around suppositions or premises not based on, 
experience. 

The chapters on alternate current curve tracing, trans¬ 
former design, and testing, bring us more within touch of 
practice ; but they are handled in a somewhat limited way. 
The curve tracing is chiefly restricted to the now almost, 
obsolete hedgehog transformer, and the one instance in 
which the design for a transformer is worked out in com¬ 
plete detail is not confirmed by actual tests of the trans¬ 
former so supposed to be made. These matters ought 
really to have formed the bulk of the book. 

The good design of a transformer, like that of many 
other appliances, is largely a matter of compromise and 
experience. Full and exact details of actual transformers 
built, and the tests of the same, would have given useful 
information. As it stands, there is little or nothing 
which would be the least use in the drawing-office. A 
student asked to design an impedance coil to pass a 
current of fifteen amperes, and drop a pressure of sixty- 
five volts, would find no information in this volume to 
enable him to attack this simple problem with ease and 
certainty. 

The fact is, that there are two ways of discussing a 
subject such as that of the treatise before us. One way 
is to collect all possible data from experiments and prac¬ 
tice, and then develop from these a physical theory 
which shall reconcile all the facts, and be a sufficient 
guide to future practice. The other is to eliminate the 
real difficulties by assumptions akin to that of the friction¬ 
less pulley of applied mathematical text-books, and then 
evolve by sheer force of deductive reasoning all possible 
mathematical consequences. The latter method reduces 
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the subject to mere exercises in algebra and geometry ; 
the former is the only process for advancing true know¬ 
ledge. It is unfortunately the mathematician’s trails 
former that figures so largely in the present volume. 
The subject of iron testing, the magnetic qualities of 
iron, its selection, and the effects of use on it for trans¬ 
former cores, though fundamental matters of principle in 
the case of the real transformer, are not so much as 
mentioned, in spite of all that has been lately done in 
this matter. The avoidance of eddy current losses in 
the copper circuits and fram es, the effect of magnetic 
leakage in causing such copper eddy current losses, the 
processes of ventilating large transformers, and the real 
difficulties of insulation, and the specialities of design 
for various purposes, are not named. The practical 
man, looking for approved principles of design in the 
case of the transformer, asks for the bread of practical 
experience ; he is here presented with the stones of 
an artificial theory. 


OUR BOOK SHELF. 

Mechanics for Beginners. By Linnaeus Cumming, M.A. 

Pp. viii + 247. (London: Rivington, Percival, and 

Co., 1896.) 

Twenty years ago a Committee of the British Associa¬ 
tion recommended that the school teaching of physics 
should begin with a course of elementary mechanics, 
treated from an experimental point of view, and the 
opinion expressed in the Physics Section of the Associa¬ 
tion this year was in support of that view. Mr. Cumming 
has for some years been endeavouring to act upon the 
recommendation in the science classes of Rugby School, 
and the present book contains the course which his 
experience has proved to be the most suitable for 
beginners. 

The book does not begin with dynamics, for though 
Mr. Cumming recognises the scientific advantages which 
this subject offers to the study of mechanics, he has 
found it too abstract for young students. Statics lends 
itself to experimental treatment, and is able to appeal 
directly to the convictions and interests of boys beginning 
the study of science. The first part of the book is, 
therefore, devoted to this branch of the subject, dynamics 
being treated in the second part, and hydrostatics in 
the third. 

Teachers and students who are familiar with the 
author's books on electricity and heat, will know the 
character of his work. The present volume is thoroughly 
practical, is very clearly illustrated, and will doubtless 
find its way into many schools. It shows how mechanics 
may be experimentally taught in schools, and the prin¬ 
ciples demonstrated with simple apparatus ; it thus 
contains the elements of a sound scientific education. 

We regret to note the absence of an index, for no 
text-book is complete without one. 

Hints on Elementary Physiology. By Florence A. Haig- 

Brown. Pp. xii + 121 ; 20 illustrations. (London : 

J. and A. Churchill, 1896.) 

THESE “Hints” are based upon notes taken by the 
authoress and her sister while attending lectures and 
demonstrations given to probationers at St. Thomas’s 
Hospital. They will be found helpful as a means of 
giving a general idea of the functions of the various parts 
of our bodies ; and nurses who read them will acquire 
knowledge which will lead to the intelligent performance 
of duties. 
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LETTERS TO THE EDITOR. 

[ 7 he Editor does not hold himself responsible for opinions ex¬ 
pressed by his correspondents Neither can he undertake 
to return , or to correspond with the writers of rejected 
manuscripts intended for this or any other part of Nature. 
No notice, is taken of anonymous communications .] 

The Utility of Specific Characters. 

I am anxious to avoid prolonging this discussion, but I should 
like to say a word in answer to Prof. Pearson and Mr. Cunning¬ 
ham. The letters of these gentlemen may lead some readers to 
infer that I have only just recognised the hypothetical nature of 
the law of growth of crabs assumed in the report of last year, to 
which reference has been made. I wish, therefore, to point out 
that the hypothetical nature of this assumption is recognised in 
the report itself (Roy. Soc. Proc vol. Ivii. pp. 367-368), and in 
the remarks which accompany it (ibid., pp. 381-382). 

So far as I remember, this point was dwelt upon by at least 
one speaker in the discussion which followed the reading of the 
report : and the fact that I have spent the whole of my spare 
time, since the report was read, in an endeavour to ascertain the 
actual law of growth, is evidence that I have not been blind to 
its importance. 

I must ask Prof. Pearson’s leave to postpone a discussion of 
the actual law of growth until I have worked out the results of 
all my observations. 

As for Prof. Pearson’s second point—that correlations may 
arise by chance—1 altogether fail to follow him ; and the data 
which he gives concerning his hypothetical breed of cows, do 
not seem to me sufficient to serve as the basis of further dis¬ 
cussion. W. F. R. Wei. oon. 

University College, London, October 3. 


An Error Corrected. 

We regret to have to acknowledge a mistake which we have 
made in a communication to the Paris Academie des Sciences, 
reproduced in Nature of Aug. 27. It refers to the densities of 
helium ; it does not affect the experimental results, nor the con¬ 
clusion that helium has been split into two portions of unequal 
density : but it affects the figures assigned to these densities. 
The hypothetical case was stated that a mixture of four volumes 
of oxygen and one volume of hydrogen would diffuse in equal 
times, and therefore could not be separated. This conclusion is of 
course wholly wrong, and likewise in consequence the densities 
calculated for helium on a similar supposition. The densities of 
the two fractions of helium are therefore those found experi¬ 
mentally, viz. 1'874 and 2 T 33. It is right to observe that these 
figures stand for densities calculated from the observed rates of 
diffusion, and not from direct weighings 

William Ramsay. 

J. Norman Collie. 

University College, London, October 1. 


The Departure of the Swallows. 

I DO not know whether the eccentric behaviour of the swallows 
this year is of sufficient interest to justify me in troubling you 
with a letter. I am not the only person in this part of the world 
whose attention it has attracted. 

Everybody is familiar with the spectacle of large assemblages 
of swallows immediately preceding their total disappearance ; 
usually, I think, in early October. This year great multitudes 
were assembled here on September 1 ; both flying about this 
house, and at perch on rails and telegraph wires. On the two 
next days only one or two were visible, and on the two days 
succeeding none at all. I concluded that they had antedated 
their departure by a month, although in this locality the steady 
sunshine and dryness had not then ceased ; but on Sept. 6 large 
numbers appeared, to disappear again the next morning. Since 
then their action, or the action of some swallows, has varied 
nearly in accordance with the twelve days’ account which is 
appended. Yesterday (September 30) none were visible, nor are 
any to-day. But there has been no large assemblage immediately 
previous. 

If you pay any attention at all to these remarks, please to 
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